provides access to unique isosteres of the axinellamine ring system, allowing new synthetic additions to the growing family of pyrrole / imidazole alkaloids.
identified in numerous Agelas sponges; routinely alongside isomers such as sceptrin and nagelamides. 1 The molecule is a prototype oroidin dimer and features prominently in discussions as to how, or if, its structure is biosynthetically intermediate en route to more complex relatives. 2 Regarding the origin of 1 itself, 25 two pathways have been advocated; 1) a net two-carbon ring expansion of sceptrin 3 and 2) formal Diels-Alder dimerization of hymenidin followed by tautomerization. 1b Both constructions have been emulated in the laboratory. Baran has synthesized 1 by executing the former, while Ohta has prepared a dimethylated 30 congener (unnatural) using a variant of the latter. 4, 5 Chen's recent asymmetric synthesis of 1 is not aligned with either pathway. 6 The aminotetrahydrobenzimidazole motif in ageliferin is thought a reduced precursor to ring-contracted spirocycles such as those observed in palau'amine, konbu'acidin, axinellamines 35 and massadine. 2 Several laboratories have adopted similar logic for converting ageliferin synthons into congeners of dehydro 'pre-axinellamine' (i.e. 2, X = Cl).
7 Our own observations have led us to pursue the reverse outcome. Namely, we find that C 2 -symmetric dimers of the natural product dispacamide readily 40 isomerize to oxidized precursors of 2; wherein X = H (vide infra The assembly of C 2 -symmetric spiroaminals 6 requires twelve steps beginning with γ-butyrolactone, thiourea and 60 carbohydrazide 5 (Scheme 1). As we've shown previously, 8b the aminal units in 6 are moderately stable to acid, but not base. In fact, all diastereomers of this structure are susceptible to a base mediated rearrangement cascade; funneling ultimately to alkylidenes 7 following degradation of the oxadiazine rings. In earlier studies, we advanced individual isomers of 7 to axinellamine structures. 8b In the current work, separation is not necessary. Geometric isomers of each C14 epimer of 7 can be reduced as a mixture; initially to alkylidene aminoimidazolines 8. These subsequently tautomerize to aminoimidazoles 9.
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A valuable finding was made while experimenting with 9. The structure is isolated as a mixture of four diastereomers. It turns out the stereochemistry at C10 and C14 can be equilibrated. This is achieved simply by heating salt forms of 9 in water. For example, microwave heating an aqueous solution of pure 9a (bis-75 TFA salt, 180˚C, 1.0 mM) converts it fully to 9c and its C14 epimer 9d (65% isolated by HPLC, d.r. ~2:1) within 15 minutes (Scheme 1). A similar result is observed when the experiment is repeated on pure 9d, a mixture of 9a and 9b, or a mixture containing 9a, 9b and 9d. In each case, the system converges on C10, C11 trans diastereomers 9c and 9d, wherein 9c 10 predominates in roughly a 2:1 ratio. 9 Mechanistic details are not yet known, although data is consistent with reversible cleavage of the C10,C14 bond. 10 The equilibration process converts four isomers of 9 to two, and the major isomer is used to synthesize ageliferin. 9c is treated 15 with excess SmI 2 in aqueous THF. This results in rapid debromination at C6' and C6'' followed by gradual reduction of the glycocyamidine carbonyl. The resultant epimeric hemiaminals 10 (d.r. 1:1) are freed from samarium salts by preparative HPLC and exposed to trifluoroacetic anhydride 11 This initiates ring-expanding rearrangement to a trifluoroacylated tetrahydrobenzimidazole, from which the racemic natural product (1) is isolated following hydrolytic (1N HCl) workup (Scheme 2).
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Each C1 epimer of 10 converts to 1 using this protocol, which 30 we rationalize in terms of 1,2-alkyl migration occurring within an intermediate acyl N-amidinyliminium ion (11, X = H or COCF 3 ). The result is analogous to acylation-induced ring expansion of partially reduced 1,3-diazaspiro[4.4]nonan-2,4-diones.
13,14
However, in the current complex, non-symmetric system, Structures 12 and 13 have inverted core topologies and represent new synthetic isosteres of the axinellamine ring system 10 (Scheme 3). They exist at the oxidation state of ageliferin, yet this parameter is easily adjusted. For example, exposure of 13 to oxaziridine 14 (55°C, 2h, eq 1) in aqueous THF smoothly oxidizes the aminoimidazole ring (Figure 3) . 7b,8b Following preparative HPLC, we isolate two hemiaminal epimers of 15 pentacycle 15 (66%, d.r. ~1.4:1); a remarkable substance having two imbedded aminal linkages sharing a common nitrogen atom. This unusual connectivity is assigned with the aid of HMBC spectra, wherein C1 and C5 aminal protons correlate to C9. Relative to precursor 13, a new long-range correlation linking 20 C5H to C1'' and C3'' is reflective of the installed C9-N2'' bond.
One can envision numerous oxidative manipulations in this series, providing access to a range of designed congeners. When combined with a short and flexible synthesis of ageliferin, the chemistry provides a wide platform to explore biological 25 functions of complex pyrrole / imidazole natural products; ideally while uncovering synthetic variants having superior and/or more selective activity. Initial screens suggest moderate antibacterial activity for the group. We suspect other venues may be more fruitful. Particularly interactions with gated ion channels, for 30 which there is intriguing precedent. 16 Work along these lines is ongoing, as are attempts to exploit these key findings for total syntheses of palau'amine structures. reacted with TFAA/TFA immediately after isolation. 12 13 C NMR data for synthetic (1) is identical to that reported for natural ageliferin, except for a 3.8 ppm descrepancy in chemical shift for C11 (Scheme 2). The same phenomenon is observed by Baran (ref. 2) and Chen (ref. 6) . We attribute the difference to the natural product 
